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USE OF A WOUND DRESSING IN THE 



TREATMENT OF ACUTE WOUNDS 



This invention relates to the use of a wound dressing for the 
treatment of burns and other acute wounds and in particular the 
use of a dressing as a replacement for a biological dressing 
in the treatment of an acute wound. 

Acute wounds which result in loss of skin, such as burns, 
require treatment in a variety of ways depending on size, 
severity and location. For instance a burn in which only the 
outer layer of skin is burned over a small percentage of the 
total skin surface can be treated with first aid measures in 
the home. There are many kinds of dressing available for these 
types of burns. 

With burns in which perhaps all the layers of skin are damaged, 
and sometimes fat, nerve, muscle and tendon are involved or 
where a large percentage of the total skin surface is damaged 
it is usually necessary to use some form of skin graft or 
biological dressing to cover the wound and aid healing. 

It is not always possible to take skin grafts from the patient 
(autograft) due to the extent of burning. In such circumstances 
biological dressings are the only alternative. Such dressings 
have many functions and take many forms. Some of their 
functions include preventing desiccation of the wound surface, 
decreasing evaporative water loss, decreasing heat loss, 
reducing bacterial proliferation, decreasing wound pain, 
protecting exposed tendons and nerves, and enhancing healing. 
Examples of biological dressings include naturally occurring 
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tissues such as cutaneous allografts, cutaneous xenografts or 
amniotic membranes; skin substitutes such as synthetic 
laminates, collagen based composites or collagen based dermal 
analogs; and culture derived tissue such as cultured autologous 
keratinocytes and fibroblast seeded dermal analogs. 

Biological dressings can also be used as temporary covers over 
wounds that are subsequently covered by culture derived grafts 
and over wounds that have been treated with cutaneous widely 
expanded mesh grafts or culture derived grafts which leave open 
wound areas to achieve wound closure. 

Biological dressings are sophisticated and therefore tend to 
be expensive and can carry the same risks of cross- 
contamination that are encountered with blood and blood 
products . 

There therefore exists a need for a dressing that can be used 
to treat acute wounds, which performs in a similar manner to 
a biological dressing but mitigates the disadvantages of high 
cost and risk of contamination encountered with biological 
dressings . 

Surprisingly we have found that certain wound dressings known 
for use in other treatments, such as the treatment of chronic 
wounds, can behave like a biological dressing and can reduce 
the need for autograft. 



Accordingly the invention provides the use of a wound dressing 
for the preparation of a substitute for a biological dressing 
for use in the treatment of acute wounds and in particular the 
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treatment of wounds which contain epithelial remnants like 
partial thickness burns. 

Such wound dressings do not have the disadvantages of high cost 
and cross contamination that may be encountered with biological 
dressings . 

We have found that a wound dressing, to be suitable as a 
substitute for a biological dressing preferably is adherent to 
the wound without preventing the outgrowth of the epithelium. 
This is truly surprising since conventional wisdom teaches that 
wound dressings should not adhere to the acute wound and many 
known dressings are provided with measures to avoid adherence 
such as being impregnated with paraffin or being coated with 
silicone. We have found that an adherent dressing has 
advantages over the prior art dressings which allow the 
dressing to be used in those situations where a biological 
dressing would otherwise be used. 

We have also found that wound dressings suitable as 
replacements for biological dressings preferably promote the 
migration of enzymes, neutrophils, fibroblasts and cellular 
debris into the dressing. Whilst not wishing to be bound by 
theory we believe that this migration, which we term as 
"vertical wicking", modulates the inflammatory response of the 
wound and contributes to successful healing of the wound. 

Accordingly the invention provides the use of a wound dressing 
for the preparation of a substitute for a biological dressing 
for use in the treatment of acute wounds by adhering to the 
wound and providing conditions conducive to epithelial 
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outgrowth . 

According to a further aspect, the invention provides the use 
of a wound dressing for the preparation of a substitute for a 
biological dressing for use in the treatment of acute wounds 
and particularly partial thickness burns by promoting vertical 
wicking into the dressing and thereby modulating inflammatory 
response . 

In particular we have found that certain fibrous wound 
dressings are suitable for use in the present invention. The 
wound contact layer is fibrous and can comprise fibres of 
alginate, viscose, modified cellulose, cellulose, polyester, 
polypropylene and co-polymers thereof, pectin, chitosan fibres, 
hyaluronic acid fibres or other polysaccharide fibres or fibres 
derived from gums. Most preferred are highly absorbent fibres 
such as, modified cellulose fibres as described in W093/1227 5 
to Courtaulds Pic or WO 94/16746 to Courtaulds Pic and alginate 
fibres as described in WO 94/17227 to E.R. Squibb and Sons. By 
"highly absorbent" with respect to the fibre it is meant that 
they can absorb at least 25 g/g of deionized water. The fibres 
for use in the wound layer may also be mixed or blended to form 
a composite layer or may be fibres made of a mixture of any 
of the above ingredients. Preferably fibrous wound dressings 
include those described in W094/16746 to Courtaulds Pic which 
discloses wound dressings made from carboxymethyl cellulose 
filaments. 



It is particularly surprising that a fibrous dressing has this 
effect because biological dressings are occlusive in order to 
provide a barrier to bacteria. A fibrous dressing has an open 
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structure and therefore would not be expected to behave like 
a biological dressing . 

A wound dressing made from carboxymethyl cellulose filaments 
is marketed as Aquacel® ex ConvaTec for use in the treatment 
of chronic wounds such as ulcers or pressure sores . We have 
observed that when Aquacel® is used on burns it exhibits 
surprising behaviour in that it adheres to the wound bed 
without blocking epithelial outgrowth. This type of behaviour 
would usually only be seen with a biological dressing such as 
allograft . 

We have observed that Aquacel® effectively absorb the 
polymorf onuclear infiltrate (pmn's), which invades the wound 
bed just after wounding. The pmn- infiltrate is an important 
part of the defense mechanism of the body against infection. 
Based on the optimal swelling capacity of the fibres of the 
wound dressing, the pmn-inf il trate becomes mainly separated 
from the wound bed, which is invaded after a couple of days by 
macrofages as major orchestrator of repair mechanism of the 
body. Because the wound dressing is adherent to the wound bed, 
there is an optimal protection against bacterial infection; 
also the pmn- infiltrate still shows enzymatic activity once 
located in the dressing material. Epithelialization continues 
undisturbed as a result of further population of the wound bed 
by macrophages. In addition by absorption and isolation of the 
pmn-inf il trate by this specific dressing material the remaining 
dermal matrix is protected against further damage by enzymes 
of the. pmn ' s . 

In the context of the present invention, biological dressings 



WO 99/64079 PCT/EP99/03951 

6 

are: naturally occurring tissues such as cutaneous allografts, 
cutaneous xenografts or amniotic membranes; skin substitutes 
such as synthetic laminates, collagen based composites or 
collagen based dermal analogs; and culture derived tissue such 
as cultured autologous keratinocytes and fibroblast seeded 
dermal analogs . 

Preferably the wound dressing of the present invention is used 
on acute wounds which are forming exudate. These tend to be 
partial thickness burns. 

The invention will now be illustrated by way of the following 
non-limiting examples. 

Example 1 



Comparison of Aauar^l with « biological dressing on second 
degree burns 

Dressing materials used for the treatment of second degree 
burns ideally fulfill a number of demands. In addition to pain 
reduction, prevention of dehydration and infection, minimising 
the risk of hypertrofic scarring is an important feature. 
Cadaver allograft skin provided by the Euro Skin Bank was 
applied to the wound bed of second degree burns on the day of 
the burn or the first day post burn. In approximately 60% of 
burns - treated the allograft became adherent to the wound, 
thereby reducing the risk of infection, regulated fluid loss 
and dried out to form a crust as wound healing was in progress. 
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After 14 days the allograft was removed to reveal pale pink 
skin which had no signs of an inflammation reaction. 

Aquacel® was used on 58 patients with second degree burns. It 
was applied to the wound on the first day post burn and in 80% 
to 90% of burns treated became adherent to the whole wound 
surface. Aquacel® dried out to form a crust as wound healing 
progressed and was easily peeled off once the wound had 
healed. Patients reported no pain or disruption of the newly 
formed skin. The healed skin had a stable, pale pink 
appearance with no signs of inflammation. 

These results show the similarity in action of Aquacel® to 
allograft skin. They also show that the incidence of Aquacel® 
becoming fully adherent to the wound was greater than that 
with allograft skin which makes Aquacel® a more reliable 
treatment for wounds than allograft skin. 

Example 2 

Partial thickness wounds were made on the back of male Wis tar 
rats. The wounds were covered with Aquacel and fixed in place 
with silk tape. After 3 to 7 days the rats were sacrificed and 
the wound tissues frozen in liquid nitrogen so that 
cryosections could be prepared. The cryosections were stained 
with haematoxilin-eosine so that the wound healing process 
could be evaluated. Specific immuno-his tological sections were 
prepared to identify macrophages. 

During the healing process, Aquacel® adhered very well to the 
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wounds. After four days, Aquacel had the form of a moist gel. 
Once re-epithelialization was complete, the Aquacel® became dry 
and could be easily removed. 

The cryosections showed that the fibres of Aquacel® had fully 
swelled leaving no interfiber spaces. This suggests that 
Aquacel® had vertically wicked the wound exudate away from the 
wound along with cellular debris and enzymes. We believe that 
this property of vertical wicking creates an environment where 
the inflammatory response of the wound is modulated and this 
provides optimal conditions for the outgrowth of the epithelium 
and wound healing. 

This theory is supported by the fact that there were no signs 
of infection in the wound and bacteria were not observed in the 
cryosections . 



Example 3 

tlse of Amiacel a te m porary cover over excised and skin 

transplanted wounds 

Patients with extensive burns are often treated with autologous 
expanded mesh skin transplants. As these are susceptible to 
desiccation and infection the wound area is "closed" by the use 
of split skin allografts over the autologous transplants. 
Allografts are often not available and have the disadvantages 
of cost and contamination risk. As an alternative to 
allografts, synthetic biological dressings have been used but 
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these often disrupt the outgrowth of the epithelium, a 
phenomenon known as blocking. 

In several patients it was observed that the excision of burned 
tissue and transplantation with either autologous skin 
micrografts or skin meshgrafts, could be combined with Aquacel® 
as a temporary covering material. With Aquacel® no blocking 
of the outgrowth of the epithelium was observed. 

These results show the superior performance of Aquacel® when 
used as a replacement for a biological dressing. 
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Claims 

1) Use of a wound dressing for the preparation of a 
substitute for a biological dressing for use in the 
treatment of acute wounds . 

2) Use of a wound dressing for the preparation of a 
substitute for allograft skin for use in the treatment of 
acute wounds . 

3) Use of a wound dressing in the preparation of an adherent 
temporary .cover for use in the treatment of acute wounds. 

4) Use of a wound dressing as claimed in any preceding claim 
wherein the wound dressing is fibrous. 

5) Use of a wound dressing as claimed in claim 4 wherein the 
wound dressing comprises fibres of carboxymethyl 
cellulose . 

6) Use of a wound dressing for the preparation of a 
substitute for a biological dressing for use in the 
treatment of acute wounds by adhering to the wound and 
providing conditions conducive to epithelial outgrowth. 

7) Use of a wound dressing for the preparation of a 
substitute for a biological dressing for use in the 
treatment of acute wounds by promoting vertical wicking 
into the dressing, thereby modulating inflammatory 
response . 
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A wound dressing for use in the treatment of burns which 
promotes vertical wicking into the dressing and thereby 
modulates inflammatory response. 
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